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Research on Asymmetrical Short-circuit Current Parameters Calculation Method
Based on Envelope
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Abstract: As for the errors in current root-mean-square (RMS) and DC component component due to the positional
deviation of the envelope in the calculation of asymterical short-circuit current parameters in power systems, an im-
proved method based on envelope tangent point correction is proposed in this paper. First, the baseline correction
and wavelet denoising preprocessing of the asymmetrical short-circuit current waveform are performed.Then, the
current peaks and time parameter are accurately extracted through parabolic fitting of local extreme points. With
these peaks, an initial envelope fitting is conducted to calculate the DC component of the asymmetrical short-circuit
current. After that, the DC component is removed from the original waveform, a symmetrical component current
peak and time set is obtained and used as the true envelope tangent points. Finally, the envelope function is recon-
structed with the corrected tangent points so to optimize the calculation models for the RMS value and DC compo-
nent. The experimental comparison result shows that the proposed method has significantly improved the calcula-
tion accuracy of current RMS, the relative error is reduced from 0.014% - 0.184% (original method ) to 0%-0.042%.
The relative error of the DC component is decreased from 0.114% - 0.625% to 0.093% - 0.481%. This method pro-
vides an effective solution for high-precision parameter calculation of asymmetrical short-circuit currents in power
systems and is especially suitable for complex operating conditions with excessive DC component time constants.
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Fig. 1 Single phase asymmetrical short-circuit

current waveform
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Fig.2 The actual tangent points between the asymmetric

short-circuit current and the envelope
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Fig. 3 Diagram for calculating the RMS and

DCcomponent of asymmetric short-circuit current
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Fig.4 Flowchart of calculating asymmetric short-circuit

current characteristic parameters
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Fig. 5 Fitting results of short-circuit current peak
based on parabola
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Table 1 Calculation results of asymmetric short-circuit

current peak value and peak time

FH A WA (R i)
T Z% MR T % A

{EH/KA fE/KA Z/% {E/ms {E/ms 2%

1.8023 1.8023 0 298.1875 298.1885 0.34x10°
-0.3598 -0.3598 0 401.4375 401.4396 0.52x10°
15141 15141 0 498.8529 498.8406 2.47x107
-0.5893 -0.5893 0 600.911 8 600.9240 2.03x10°
1.3295 1.3295 0 699.2500 699.2574 1.06x107
-0.736 6  -0.736 6 0 800.617 6 800.5928 3.09x10°
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Fig. 6 Symmetrical a.c. component of asymmetric
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Fig. 7 The corrected envelope of asymmetric

short-circuit current short-circuit current
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Table 2 Calculation results of RMS of current and relative error

S H/KA EIEFI/KA  AEXTIRZE% BIER/AA  MXTERZE% SCSIHLAKA O MEXTERZE% SC8IFRTAA  AEXTIRZE%
0.707 1 0.705 8 0.184 0.706 8 0.042 0.705 8 0.184 0.705 7 0.184
0.707 1 0.706 8 0.042 0.707 2 0.014 0.706 4 0.100 0.7059 0.156
0.707 1 0.706 7 0.057 0.707 1 0 0.706 5 0.085 0.706 2 0.113
0.707 1 0.706 7 0.057 0.707 0 0.014 0.706 8 0.042 0.706 3 0.099
0.707 1 0.706 9 0.028 0.707 0 0.014 — — 0.706 5 0.071
0.707 1 0.707 0 0.014 0.707 1 0 — — 0.706 5 0.071
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Table 3 Calculation results of DC component and relative error
SEEKA  BIERIKA XA BIERAA  ARRERZEY% SCSHRZEY% AHXRZEM SCSRRZEM ARRTERZEY%
80.073 7 80.574 6 0.625 80.460 4 0.481 80.543 7 0.584 80.5320 0.572
64.118 0 63.988 0 0.203 63.933 4 0.289 63.984 3 0.209 64.010 1 0.168
51.3417 51.4915 0.292 51.464 8 0.239 51.5257 0.357 51.5527 0.411
41.1112 41.032 8 0.191 41.0222 0.217 41.0489 0.152 41.066 9 0.108
329193 32.989 7 0.214 32.990 2 0.215 33.001 5 0.250
26.359 7 26.329 7 0.114 26.3352 0.093 — — 26.3392 0.078
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